J 



Europaisches Patentamt 
European Patent Office 
Office europeen d s brevets 



© Publication number: 



0 402 924 

A1 



© 



EUROPEAN PATENT APPLICATION 



© Application number: 90111245.8 
@ Date of filing: 14.06.90 



© Int, CIA E05D 11/08 



@ Priority: 14.06.89 JP 150856/89 

© Date of publication of application: 
19.12.90 Bulletin 90/51 

© Designated Contracting States: 
DE FR GB IT 



© Applicant: NHK SPRING CO., Ltd, 
1 Shinlsogo-cho, Isogo-ku 
Yokohanna-shl(JP) 

@ Inventor: Hino, Isao, c/o NHK Spring Co., Ltd. 
1170-3 Akaho 

Komagane-shi, Nagano-ken(JP) 



© Representative: Prufer, Lutz H.. Dipl.-Phys. 
Harthauser Strasse 25d 
D-8000 Munchen 90(DE) . 



© Hinge device for coupling a member rotatably to another. 



© A hinge device having a bearing member (11) 
and a shaft (25). The bearing member (11) has a 
sleeve section (18) having a through hole (16), in 
which the shaft (25) is inserted. The inner circum- 
ferential surface (47) of the sleeve section (18) con- 
tact the circumferential surface (48) of the shaft (25). 
The sleeve section (18) has slits (21) which extend 
parallel to the axis of the sleeve section (18). Ring 



springs (41) are mounted on the sleeve section (18). 
In their freed state, the springs (41) have an inside 
diameter smaller than the outside diameter of the 
shaft (25). The ring springs (41) tighten the sleeve 
section (18) onto the shaft (25). thus generating a 
frictional force between the sleeve section (18) and 
the shaft (25). 
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Hinge devic for coupling a member rotatable to another 



The present invention relates to a hinge device 
for coupling a member rotatably to another, and 
more particularly a hinge device for coupling two 
members, holding and inclining the first member to 
the second at any desired angle by virtue of fric- 
tion. 

Lap-top personal computers and word proces- 
sors comprise a main body and a rotatable unit 
such as a display unit, and a hinge device coupling 
the unit rotatably to the main body. Various hinge 
devices of this type are known, one of which has a 
bearing to be fastened to the main body, and a 
shaft rotatably supported by the bearing and con- 
nected at an end to the rotatable unit. 

Some of the conventional hinge devices further 
have friction means designed to hold and incline 
the rotatable unit to the main body at a desired 
angle. The friction means includes a resilient mem- 
ber such as a wave spring or a belfeville spring. 
The resilient member is interposed and com- 
pressed between the bearing and the flange 
formed on the shaft, thus exerting a friction force 
between the bearing and the flange. By virtue of 
this frictional force, the rotatable unit is held and 
inclined to the main body at any desired angle. If 
an external force greater than the fictional force is 
applied to the unit, the unit will be rotated in the 
direction the external force is applied. 

The frictional force which the resilient member 
generates is applied in the axial direction of the 
shaft. The resilient member should have a greater 
spring constant than in the case where the frictional 
force is applied in the radial direction of the shaft. 
Further, the frictional force much depends on the 
size of the resilient member. If the resilient mem- 
ber has a size different from the design one, or has 
its size reduced due to wear, the frictional force will 
change greatly. To eliminate or reduce this change 
in the frictional force, a shim may be inserted 
between the resilient member and the flange or the 
beanng. The use of the shim is an addition of a 
component, and it is not easy to select the shim 
from many, which has the most appropnate thick- 
ness 

Since the resilient member exerts a force in 
the axial direction of the shaft, it needs to have a 
relatively large outside diameter in order to obtain 
an appropriate frictional drag. Consequently, the 
friction means is proportionally large, which makes 
it difficult to miniaturize the hinge device. 

The object of the present invention is to pro- 
vide a hinge device which is small and has a 
simple structure, and can. nevertheless, exert an 
appropriate frictional force. 

To attain the object, according to the invention, 



there is provided a hinge device for coupling a first 
member rotatably to a second member, said hinge 
device comprising: 

a bearing member to be fastened to the first mem- 
5 ber, having a base portion and a hollow cylindrical 
portion having an axial through hole having a cir- 
cular cross section; 

a shaft passing through the hole of the cylindrical 
portion, contacting the inner circumferential surface 

10 of the cylindrical portion, and to be connected at 
one end to the second member; and 
tightening means for tightening the cylindrical por- 
tion onto the circumferential surface of the shaft. 
The tightening means generates a frictional 

75 force between the circumferential surface of the 
shaft and the inner circumferential surface of the 
cylindrical portion. By virtue of this frictional force, 
the second member can be held and inclined to 
the first member at a desired angle. 

20 This invention can be more fully understood 

from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

Fig. 1 is a front view illustrating a hinge 
25 device according to a first embodiment of the 
present invention; 

Fig. 2 is a side view of the hinge device 
shown in Fig. 1 ; 

Fig. 3 is a sectional view, taken along line III- 
30 III in Fig. 2; 

Fig. 4 is a front view showing the bearing 
member of the hinge device shown in Fig. 1; 

Fig. 5 is a sectional view, taken along line V- 
V in Fig. 4; 

35 Fig. 6 is a perspective view of a tightening 

member used in the hinge device shown in Fig. 1; 

Fig. 7 is a side view of an apparatus in which 
the hinge device of Fig. 1 is incorporated; 

Fig. 8 is a front view of a modification of the 
40 bearing member; 

Figs. 9 and 10 are perspective views show- 
ing two modifications of the tightening member; 

Fig. 11 is a front view illustrating another 
modification of the tightening member: 
45 Fig. 12 is a front view a hinge device accord- 

ing to a second embodiment of the invention: 

Fig. 13 is a front view showing the bearing 
member used in the hinge device shown in Fig. 12; 

Fig. 14 is a front view illustrating a modifica- 
50 tion of the bearing member shown in Fig. 13; 

Fig. 15 is a sectional view, taken along line 
A-A in Fig. 14; 

Fig. 16 is a front view illustrating a hinge 
device according to a third embodiment of the 
present invention; 
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Figs 17 is a sectional view of the hinge 
device shown in Fig. 16; 

Fig. 18 is a side view showing a hinge de- 
vice according to a fourth embodiment of the in- 
vention; and 

Fig. 19 is a sectional view, taken along line 
B-B in Fig. 18. 

The hinge device according to a first embodi- 
ment of the invention will now be described, with 
reference to Figs. 1 to 7. 

As is shown in Fig. 1, the hinge device 10 
comprises a bearing member 11, a shaft 25, and a 
tightening member 40. The bearing member 1 1 
has a base portion 12 and a hollow cylindrical 
portion 13 integral with the portion 12. The portion 

12 has holes 15 so that it can be fastened by 
screws (not shown) to a first member 51, thereby 
to couple the first member to a second member 52 
by means of the hinge device 10. 

The bearing member 1 1 is made of. for exam- 
ple, a synthetic resin such as polyacetal. Instead, 
the member 1 1 may be made of other wear-resis- 
tant synthetic resin, preferably engineering plastic. 
The portion 13 has a through hole 16 extending in 
the axial direction of the portion 13. 

As is illustrated in Fig. 1, the cylindrical portion 

13 consists of a thick-wall section 17 having a 
length Li and a sleeve section 18 coaxial with the 
section 17 and having a length L2. The sleeve 
section 18 has the same inside diameter as the 
section 17 and a smaller outside diameter than the 
section 17. In other words, it has a smaller wall 
thickness than thick-wall section 17. The sleeve 
section 18 has slits 21 extending parallel to the 
axis of the section 18 and spaced apart at regular 
intervals in the circumferential direction of the 
sleeve section 18. 

The shaft 25, which is made of metal such as 
stainless steel, extends through the hole 16 of the 
cylindrical portion 13. It consists of a straight col- 
umnar portion 26 and a connection end 27 formed 
on one end of the columnar portion 26. Annular 
grooves 30 and 31 are formed in the end portions 
of the columnar portion 26. .respectively. Stop rings 
32 and 33. for example C-ringes. are fitted in these 
annular grooves 30 and 31 The distance between 
the stop rings 32 and 33 is slightly longer than the 
length (L- + L:) of the hollow cylindrical portion 
13. Hence, the shaft 25 is prevented to move in the 
axial direction of the hollow cylindrical portion 13 
by means of the rings 32 and 33. The connection 
end 27 has a pair of fiat surfaces 36. The columnar 
portion 26 has an outside diameter nearly equal to, 
or slightly greater than, the inside diameter d which 
the hollow cylindrical portion, 13 has when it is not 
tightened by the tightening member 40. 

The tightening member 40, which is mounted 
on the sleeve section 18, thus tightening the sec- 



tion 18. consists of four identical ring springs 41, 
one of which is illustrated in Fig. 6. The ring 
springs 41 are spaced apart from one another in 
the axial direction of the sleeve section 18. They 

5 have been made by bending lengths 42 of metal 
wire, such as stainless steel wire, into rings. As is 
shown in Fig. 6, the springs 41 has each two free 
ends 43 and 44. The inside diameter D which the 
ring springs 41 have in their free state is smaller 

10 than the outside diameter of the sleeve section 18. 
Hence, once mounted on the sleeve section 18, the 
springs 41 tighten the section 18. reducing the 
diameter of the section 18. As a result, the inner 
circumferential surface 47 of the section 18 con- 

75 tacts the circumferential surface 48 of the shaft 25, 
whereby a frictional force is generated between the 
surface 47 and the surface 48. 

The hinge device 10, described above, can be 
used in the apparatus 50 illustrated in Fig. 7. As is 

20 shown in this figure, the apparatus 50 comprises a 
main body 51 (a first member), a rotatable display 
unit 52 (d second member), and two hinge devices 
10 (only one shown) coupling the display unit 52, 
at the lower-left and lower-right portions, to the 

25 main body 51. More specifically, the base portion 
12 of the bearing member 1 1 of either hinge device 
10 is fastened to the main body 51. and the con- 
nection end 27 of the shaft of the hinge device 10 
is connected to the display unit 52. Hence, the 

30 display unit 52 can be rotated around the shaft 25 
between a closed position Po where it covers to top 
of the main body 51 and an opened position 
where it is held upright from the main body 51. 

The frictional force generated between the in- 

35 ner circumferential surface 47 of the cylindrical 
portion 13 and the circumferential surface 48 of the 
shaft 25 is great enough to hold the display unit 52 
at any position P2 between the closed position Po 
and the opened position Pi . This is because both 

40 surfaces 47 and 48 are large. If an external force 
greater than the frictional force is applied to the 
display unit 52. the unit 52 will be rotated in the 
direction in which the external force is exerted. In 
order to increase the fnctional force between the 

45 surfaces 47 and 48. a number of srnall projections 
may be formed on the surface 47 or the surface 
48. or both. 

Fig. 8 illustrates a modification of the bearing 
member 1 1 . This modification is characterized by 

50 slits 21. each width gradually increasing from one 
end 21 a toward the other end 21 b. When the 
modified bearing member 1 1 is used in the hinge 
device 10, and the tightening member 40 is moun- 
ted on the sleeve section 18 of the member 11, a 

55 frictional force is generated between the surfaces 
47 and 48. which gradually varies in the axial 
direction of the shaft 25. 

The tightening member 40 may consist of ring 
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springs 55 shown in Fig. 9, which are made of 
lengths 53 of wire having a square cross section, or 
ring springs 57 shown in Fig. 10, which are made 
of lengths of strip-shaped spring elements 56. Fur- 
thermore, the tightening nnember 40 may be such 
a coil spring 59 illustrated in Fig. 11. 

A hinge device 60 according to a second em- 
bodiment of the present invention will now be de- 
scribed, with reference to Figs, 12 and 13. The 
hinge device 60 is identical to aforesaid hinge 
device 10. except that slits 2i of the bearing mem- 
ber 1 1 have an end 61 open at the end face 62 of 
the hollow cylindrical portion 13. Obviously, the 
sleeve section 18 of the cylindrical portion 13 can 
be bent more readily than in the hinge device 10 
(Fig. 1). Thus, the tightening member 40 tightens 
the sleeve section 18 onto the circumferential sur- 
face 48 of the shaft 25, sufficiently firmly. 

In both the first embodiment (Figs. 1 and 4) 
and the second embodiment (Figs. 12 and 13), the 
sleeve section 18 has four slits. According to the 
invention, the number of slits is not limited to four. 
For instance, the sleeve section 18 may have only 
one slit. 

Figs. 14 and 15 show another modification of 
the bearing member 11. This modified bearing 
member 1 1 is characterized by the sleeve section 
18 having grooves 65 formed in the outer circum- 
ferential surface and extending parallel to the axis 
of the section 18. Since those portions of the 
section 18 in which bottoms 66 of the grooves 65 
are formed are thinner than the remaining portions, 
the sleeve section 18 can be bent inwardly in its 
axial direction. When the sleeve section 18 is bent 
this way. the entire inner circumferential surface 
contacts the circumferential surface of the shaft 25. 

Figs. 16 and 17 illustrate a hinge device 70 
according to a third embodiment of the invention. 
This hinge device is identical to the first and sec- 
ond embodiments, except that the sleeve section 
18 has neither slits nor grooves. The sleeve section 
18. which is much thinner than the thick-wall sec- 
tion 17. is bent inward in its radial direction, thus 
tightening the shaft 25. 

Figs. 18 and 19 show a hinge device 80 ac- 
cording to a fourth embodiment of the invention. 
This device 80 is different from the embodiments 
described above m three respects. First, the shaft 
25 has a diameter slightly larger than the inside 
diameter of the cylindrical portion 13. Secondly, no 
springs equivalent to ring springs 41 are used. 
Thirdly, either the cylindrical portion 13 or the shaft 
25 is made of synthetic resin and can. hence, be 
readily deformed. Since the shaft 25 is inserted in 
the hole 16 of the portion 13 and has a diameter is 
slightly greater than that of the hole 16. an appro- 
priate frictional force is generated between the 
shaft 25 and the cylindrical portion 13. 



The hinge device according to this invention 
can be used, not only in the apparatus shown in 
Fig. 7, but also in any other type of an apparatus 
which has a rotatable member. Further, it can be 
5 used to support doors or the covers of various 
apparatuses. 

Clainns 

70 

1. A hinge device for coupling a first member 
cotatably to a second member, said hinge device 
comprising: 

a bearing member (11) to be fastened to the first 
75 member, and 

a shaft (25) to be connected at one end (27) to the 
second member; 

characterized in that said bearing member (11) has 
a base portion (12) and a hollow cylindrical portion 

20 (13) having an axial through hole (16) having a 
circular cross section; said shaft (25) is inserted in 
the hole (16) of said cylindrical portion (13). and 
contacts the inner circumferential surface of said 
cylindrical portion (13), and 

25 said hinge device further comprises 

tightening means (40) mounted on said cylindrical 
portion (13), thus tightening said cylindrical portion 
(13) onto the circumferential surface (48) of said 
shaft (25). 

30 2. The hinge device according to claim 1 . char- 

acterized in that said tightening means (40) com- 
prises ring springs (41, 55, 57) wound around said 
cylindrical portion (13), said ring springs (41, 55. 
57) having an inside diameter which is smaller than 

35 the outside diameter of said cylindrical portion (13) 
when the ring springs (41. 55. 57) are in freed 
state. 

3. The hinge device according to claim 2, char- 
acterized in that said ring springs (41, 55) have 

40 been formed by bending lengths (42. 53) of spring 
wire, each having two free ends (43. 44), into rings, 
and are set apart from one another in the axial 
direction of said cylindrical portion (13). or 
by bending sthp-shaped spring elements (56) into 

45 rings. 

4. The hinge device according to claim 1. char- 
actenzed m that said tightening means (40) com- 
pnses a coil spring (59). 

5. The hinge device according to one of claims 
50 1 to 4,characterized in that said cylindrical portion 

(13) comprises a thick-wall section (17) formed 
integral with said base portion (12). and a sleeve 
section (18) formed coaxially with the thick-wall 
section (17) and having the same inside diameter 
55 as the thick-wall section (17) and an outside diam- 
eter smaller than that of the thick-wall section (17), 
and said tightening means (40) is mounted on the 
sleeve section (18). 
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6. The hinge device according to claim 5. char- 
acterized in that the inside diameter of said sleeve 
section (18) in a free state is not larger than the 
outside diameter of said shaft (25). 

7. The hinge device according to claim 5 or 6. 5 
characterized in that the length of said sleeve sec- 
tion (18) is more than twice longer than the Inside 
diameter of the sleeve section (18). 

8. The hinge device according to one of claims 

5 to 7, characterized in that said sleeve section to 
(18) has slits (21) extending parallel to the axis of 
the sleeve section (18). 

9. The hinge device according to one of claims 
5 to 8. characterized in that said slits (21) are 
spaced apart in the circumferential direction of said 75 
sleeve section (18), said slits (21) may have two 
ends (21a. 21 b) and a width gradually increasing 
from the first end (21a) toward the second end 
(21b). 

10. The hinge device according to claim 5, 20 
characterized in that said sleeve section (18) has 
grooves (65) which extend parallel to the axis of 

the sleeve section (18), and/or said cylindrical por- 
tion (13) has an inside diameter which is smaller 
than the diameter of said shaft (25) over the entire 25 
length. 

11. A hinge device for coupling a first member 
rotatably to a second member, said hinge device 
comprising: 

a bearing member (11) to be fastened, to the first 30 
member, having a base portion (12) and a hollow 
cylindrical portion (13) having an axial through hole 
(16) having a circular cross section: and 
a shaft (25) having a diameter greater than the 
diameter of said hole (16). passing through said 35 
hole (16). contacting the inner circumferential sur- 
face of said cylindrical portion (13), and to be 
connected at one end (27) to the second member. 

12. The hinge device according to one of 
claims 1 to 11, characterized in that said bearing 40 
member (11) is made of synthetic resin, and said 
shaft (25) is made of metal, or said bearing mem- 
ber (11) is made of metal, and said shaft (25) is 
made of synthetic resin. 
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